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Ocular Signs in Alport’s Syndrome

S. M. THOMPSON!, J. P. DEADY!, H. E. WILLSHAW! and R. H. R. WHITE?
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Summary

The eyes of sixty one patients with Alport’s syndrome or its variant, and of 25
unaffected relatives, were examined. Details of ocular signs associated with
Alport’s syndrome are presented and related to renal prognosis and family history.

Alport’s syndrome comprises hereditary
nephritis and perceptive deafness. Electron
microscopy of the renal glomerular basement
membrane reveals characteristic changes con-
sisting mainly of irregular thickening, with a
lamellated appearance of the lamina densa.!*?
The inheritance of the syndrome is unclear,
but affected males are more likely to be deaf,
and develop renal failure more frequently
than affected females. Females usually have
no more than asymptomatic microscopic
haematuria. It is recognised? that the hearing
loss in Alport’s syndrome usually starts
between the ages of five and ten years, but
may appear later. Deafness is uncommon in
affected females.?

Characterisation of the renal glomerular
ultrastructural abnormalities has helped to
define a group of patients who have an identi-
cal form of nephritis but in whom deafness
never develops, even in males. They have
been called ‘Alport variants’.?

The incidence of ocular changes in Alport’s
syndrome has been reported as between 11
per cent and 43 per cent.*¢ We examined a
series of 62 patients with Alport’s syndrome
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and its variants, as well as 25 unaffected rela-
tives, and report the incidence, nature, and
implications of the ocular changes.

Patients 3
Two groups of patients were examined.

Group 1: patients with typical Alport’s Syndrome
These patients had haematuria with or without pro-
teinuria and renal failure, and a personal or family
history of sensorineural deafness shown on
audiometry. Either they or a first degree relative
had a typical renal biopsy appearance with more
than 50 per cent of the renal glomerular basement
membrane affected by the characteristic changes.

There were 42 people in this group (21 males, 21
females). Thirty had positive biopsies and 11, all
mothers of biopsy-positive children, were not
themselves biopsied. One affected boy refused
biopsy but had a biopsy-positive brother.

The age range was 5 to 56 years (mean 22.5
years).

TablesI and II show the renal function, sex, age
and aural status of the patients in this group.

The 42 individuals belonged to 18 families, and
20 unaffected relatives were also examined.

Group 2: Alport variants
These patients differed from the typical Alport’s
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Table I Group 1 patients with heamaturia/mild
proteinuria

Under 10 Under 10 Over 10  Over 10

Sex notdeaf  deaf  notdeaf  deaf
M 1 2 0 10
F 1 0 17 0

Table II Group 1 patients with heavy proteinurial
chronic renal failure

Under 10 Under 10 Over 10 Over 10

Sex not deaf deaf  not deaf  deaf
M 0 0 0 9
F 0 0 1 1

group only in that they had no personal or family
history of deafness, but each family contained at
least one biopsy-positive patient.

There were 19 people in this group (8 males, 4
under the age of ten, and 11 females, all over the
age of ten). Eleven children had the typical changes
of Alport’s syndrome on renal biopsy. Seven
women were not biopsied but were the haematuric
mothers of children with positive biopsies. One
woman, the mother of a girl with a positive biopsy,
was in chronic renal failure. All the other patients
had good renal function.

The age range was 5 to 42 years (mean 21.4
years).

The 19 individuals belonged to 11 families, and
five unaffected relatives were also examined.
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Method
After documentation of a full family and clinical
history, each patient underwent an ophthalmo-
logical assessment including visual acuity, stereo
acuity, slit-lamp examination, and fundus examin-
ation through dilated pupils using direct and
indirect ophthalmoscopy. Most abnormalities were
photographed.

Chi-square and two-tailed Fisher’s exact tests
were used for statistical analysis.

Results

Ocular signs

Ten (24 per cent) of the patients with typical
Alport’s syndrome showed significant ocular
changes (Table III). One boy’s posterior sub-
capsular lens opacities may be attributable to
the long-term steroids he has taken since his
renal transplant. Excluding this boy, the inci-
dence of ocular involvement is 21.4 per cent.
Two patients under 21 had arcus juvenilis.
Two young patients had bilateral posterior
corneal changes affecting either the endo-
thelium or Descemet’s membrane. The ‘string
of pearls’ appearance (Fig. 1) was compatible
with descriptions of posterior polymorphous
dystrophy of the cornea, which has previously
been described in association with this syn-
drome.” One boy had early anterior len-
ticonus visible as an ‘oil droplet’ on
retroillumination, and his vision was 6/9 in

Table IIl  Ocular signs in 10 patients with Alport’s syndrome

No. Sex Age Deaf Renal Status Ocular signs

1 M 6 - Haematuria Posterior polymorphous
dystrophy

2 M 14 + Mild proteinuria Posterior polymorphous
dystrophy

3 M 15 + Mild proteinuria Perimacular fiecks

4 M 18 + CRF—dialysis Arcus juvenilis anterior
lenticonus

5 M 20 + CRF—dialysis Perimacular flecks

6 M 21 + CRF—transplant Posterior subcapsular lens
opacities

7 M 30 + CRF—dialysis Arcus juvenilis

8 F 31 -~ Haematuria Macular flecks

9 F 33 + CRF—transplant Anterior lenticonus posterior
subcapsular lens opacities

10 F 36 - Haematuria Flecks above upper temporal

vessels (R)

CRF = Chronic renal failure.
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Fig. 1.

each eye. The other patient with anterior len-
ticonus (Fig. 2) had corrected visions of 6/18
right, 6/24 left. She is in chronic renal failure
and is the only deaf female in the series. Three
patients had the perimacular flecks reported
to be characteristic of Alport’s syndrome,>8
(Fig.3), and one had similar salt granule
flecks outside the temporal arcades.

Table IV shows the relationship of the pres-
ence of ocular signs to age, sex, deafness and
renal function. Those with eye changes were
not significantly older than those without.
There was no significant correlation between
the presence of eye signs and sex or deafness

Posterior polymorphous dystrophy of the cornea.

(chi-square test). However, there was a sig-
nificant association between the presence of
eye signs and the presence of heavy pro-
teinuria or chronic renal failure (p =0.04,
two-tailed Fisher’s exact test).

None of the Alport variant patients nor any
of the unaffected relatives showed significant
eye changes.

Family studies

The 42 patients with typical Alport’s syn-
drome came from 18 families. Forty people
from 16 families had positive family histories.
Of those who did not, one was adopted. In 13
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Fig. 2. Anterior lenticonus.

of the 16 families with positive histories,
X-linked inheritance was suggested by the fact
that the mother of biopsy-positive children
had haematuria. In another family the
patient’s cousin (his mother’s sister’s son) had
chronicrenal failure and deafness. In a further
family the mother’s urine was not tested, and
in the sixteenth family only the two siblings
were affected. One affected male had an
unaffected son and daughter (Fig. 4).

There did not seem to be a familial inci-
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dence of ocular signs. Although patients 7 and
8 (Table III and Fig. 4) were brother and sis-
ter, and patients S and 6 (Table III) were son
and mother, their eye signs differed in type.

The 19 Alport variant patients came from
11 families. Seventeen individuals had posi-
tive family histories, and one other was
adopted. Of the nine sets of siblings and indi-
viduals with positive family histories, eight
had mothers with haematuria, and one a
mother in chronic renal failure.



150

S. M. THOMPSON, ET AL.

Fig. 3. Perimacular flecks.

Discussion

In examining this large series of people with
Alport’s syndrome and its variants, as well as
their relatives, we had 3 objectives:

(1) To describe the nature and incidence of
ocular changes in the syndrome and its
variants.

(2) To relate the ocular changes to renal
prognosis.

(3) To see whether ocular changes in the rela-
tives of patients could clarify the inheri-
tance of the disease.

Ocular changes in Alport’s syndrome
Ocular changes in association with Alport’s

syndrome were first reported in 1956.° There
have been many individual reports of associ-
ated ocular signs such as spherophakia and
cataracts,’ pigment dispersion syndrome,
optic disc drusen, anisocoria, iris atrophy, iris
heterochromia!! and posterior polymorphous
dystrophy of the cornea.” However, Govan!!
suggests that the ocular manifestations
specific to this syndrome are anterior len-
ticonus, perimacular and retinal flecks and
possibly arcus juvenilis. We found examples
of all the latter signs except retinal flecks in
our affected patients, and in addition pos-
terior polymorphous dystrophy in two.
Although the numbers are small, we sug-
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Table IV Eyesignsand age, sex, deafness and renal function

Heavy
No Over 10 Male Deaf proteinurial CRF
Eye signs 10 9 (90%) 7 (70%) 7 (70%) 5 (50%)
No eye signs 32 29 (90%) 14 (44%) 15 (47%) 4 (12.5%)
Significance NS NS NS S:p=0.04

NS: Not significant (Chi-square test).
S: Significant (Fisher’s exact test).

gest that posterior polymorphous dystrophy is
genuinely associated with Alport’s syndrome.
Histologically, posterior polymorphous dys-
trophy is associated with thickening of
Descemet’s membrane (a basement mem-

brane) as well as endothelial abnormalities. "
Anterior lenticonus is associated with thin-
ning of the anterior lens capsule!® and there-
fore possibly with a defect of lens epithelial
basement membrane. The perimacular flecks
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Fig. 4. Family tree of an Alport family.
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seem to be at the level of the retinal internal
limiting membrane, which is also a basement
membrane, and the mid-peripheral retinal
flecks have been thought to be associated with
the pigment epithelium and Bruch’s
membrane.!

As the renal defect is associated with abnor-
malities of the glomeruler basement mem-
brane, it is possible that all the manifestations
of Alport’s syndrome are due to defective
basement membranes.!>!* To the best of our
knowledge, there have been no recent ultra-
structural or biochemical studies of ocular
basement membranes in this syndrome. As
Govan'! has said, much may be learned from
anterior lens capsules or whole eyes obtained
from affected patients.

Ocular signs and prognosis

Our finding that ocular signs are significantly
linked to poor renal function agrees with that
of Perrin etal.,> who were studying patients
with perimacular flecks. They also found a
significant correlation between perimacular
flecks and deafness, and male sex, which we
have not confirmed. Our findings suggest that
the occurrence of eye changes is a pointer to
the eventual development of renal failure. Of
our patients with eye signs all except three had
mild proteinuria, which heralds renal failure,
or were in chronic renal failure. One of the
remaining patients was a boy aged six who
would not be expected to develop poor renal
function until later, and two were women with
haematuria, with relatives with poor renal
function and ocular signs.

Our clinical impression is that Alport vari-
ant males develop renal failure at a later age
than those with the typical syndrome. The fact
that none of our Alport variant patients
showed ocular signs supports the suggestion
that ocular signs (as well as deafness) are asso-
ciated with a poorer prognosis.

The incidence of ocular signs in our series is
lower than in other series.>¢ This probably
reflects the fact that fewer of our patients had
poor renal function (21.4 per cent in our
series; 62.5 per cent in Perrin et al; 60 per cent
in Gubler et al.).
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Ocular signs and the inheritance of Alport’s
syndrome

The inheritance of Alport’s syndrome is dis-
puted. Kindreds which show autosomal
dominant, autosomal recessive and X-linked
dominant  patterns have all been
described.!”1%1 It seems most likely to be a
genetically heterogeneous condition.?? Our
data seem to support an X-linked inheritance
in many cases, but this will be the subject of
further study.

We examined the eyes of many patients’
relatives to see whether apparently unaffected
members of Alport’s families could show
ocular signs in isolation. None were found.
Some Alport’s kindreds contain individuals
with isolated sensorineural deafness? and
this can help in the diagnosis of the syndrome.
However, the same is not true of ocular signs.

Conclusion

People with Alport’s syndrome sometimes
have characteristic ocular changes. Further
useful information will come from examining
more young children with the syndrome, from
continuing follow-up of these families, and
from ultrastructural and biochemical studies
of the eyes of affected individuals.

We thank Richard Hildred for preparing the
figures, Kent Woods for statistical assistance, and
the staff of the Orthoptic Department, Children’s
Hospital, Birmingham, for their willing help.
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